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Singular value decomposition (SVD) of gene expression data Figure S3 .
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Second-harmonic generation (SHG) microscopy Figure S10 . Bioreactor-based analysis of load-induced ECM contraction Table S1 : Sequences of Primers used for qPCR.
Supplementary methods

Gene
Forward Reverse
Id1
ACTCTGAGTCTGAAGTCGCG CGGTAGTGTCTTTCCCCGG
Nog
AAGAAGCTGAGGAGGAAGTTACAG GCACAGACTTGGATGGCTTAC
Col1a1
GCAACAGTCGATTCACCTACAG TGGGATGGAGGGAGTTTACA
Bmpr1a
GGAGGAATCGTGGAGGAATA TGTGAGTCTGGATGCTGGATTA
Bmpr1b
GGAGATGTGTTTCTGGAGGTATAG GCCCAGCACTCTGTCATAAG
Bmpr2
CCAGAAGCCTGGAAAGAAAATAG GAGGAAGAGGAATAATCTGGGTAAG
Ppia (ENDO) GCACTGGTGGCAAGTCCATCT TGCTCATGCCTTCTTTCACCTTC From the point of view of the experimental setup, genes contributing to this component are highly interesting as they reflect the three different fixator stiffness groups. Strongest induction and downregulation was observed at day 7 in the rigid group, medium regulation in the semi-rigid group and rather unaltered expression levels were observed in the flexible group. This signature is more obvious in the top 50 genes with upregulation at day 7 (bottom of heatmap). These genes are annotated to terms related to the immune system and 'cytokine activity' as well as 'cytokine production'. Genes with opposite regulation pattern are related to the 'contractile fiber' apparatus and 'actin-filament based process'. 
Cells, culture medium and seeding
Human fibroblasts were used in passages 6-9, expanded in Dulbecco's modified Eagle's medium (DMEM, #14965-039; Gibco, Life Technologies) supplemented with 10 vol% fetal bovine serum (FBS, #S0615; Biochrom AG), 1 vol% penicillin/streptomycin (#A2213;
Biochrom AG), and 1 vol% nonessential amino acids (#K0293; Biochrom AG) in a humid incubator with 5 % CO2. For bioreactor experiments FBS was reduced to 2 vol%, and 1.36 mM ascorbic acid was added to foster collagen formation. After expansion, cells were trypsinized and a cell concentration of 7500 cells/µL was adjusted. Collagen scaffolds (3 mm height, 5 mm diameter, Matricel GmbH) were seeded by dipping into the suspension and placed into an empty 12 well plate for one hour to allow cell adhesion to the scaffold walls, washed by immersion in medium to remove non-adherent cells, and placed in a mediumfilled well overnight.
Bioreactor cultivation and mechanical stimulation
Two cell-seeded scaffolds were transferred into the custom-made mechano-bioreactor 
Scaffold contraction measurement and mechanical testing
Scaffold dimensions were assessed before and after bioreactor cultivation. Samples were scanned in both top and side view (resolution 1200 dpi, Epson Perfection #v200). Scaffold outlines were manually contoured to quantify cross sectional area and height of cylindrical samples. Relative sample contraction was calculated as ratio of scaffold measures after and before bioreactor cultivation. Additionally, samples were mechanically tested by monoaxial compression using a BOSE ElectroForce Mechanical Test Instruments TestBench system combined with a Model 31 Low load cell (Honeywell Corp.). Scaffolds were compressed in 3 cycles at 0.05 mm/s displacement speed over a distance of 10 % of the scaffold height calculated from scanned images before measurement. At 0 and 10 % strain, the position was kept constant for 30 seconds. Young's Modulus was calculated by linear fitting of stress-strain curves (range 4-10 %).
